INTRODUCTION
Informational Cities (ICs) are prototypical cities of the knowledge society in the 21 st century (Yigitcanlar, 2010; Stock, 2011) . "Informational City" is not a novel term, as it was already introduced by Castells (1989) over two decades ago. The main features of an IC are the advanced technology, knowledge and culture, information flow, as well as the interaction between these aspects (Castells, 1991) . Furthermore, these cities are significant actors in the global economy. The core element of these cities is information, i.e. the most important resource of the knowledge society (Stehr, 1994; Yigitcanlar, 2010) . In order to deal with information, the ICs have to develop information and communication technology (ICT) networks as well as a solid knowledge and creative infrastructure.
There are many different aspects the scientists focus on during research on cities' development. Some of them stress the importance of the city's digitalisation and development of an advanced ICT infrastructure (Droege, 1989; Shin, 2009) . The aspect of the ICT infrastructure also plays a leading role in the Informational (orstudies on Smart Cities (Shapiro, 2006; Hollands, 2008) , and the World Cities (Friedmann & Wolf, 1982; Friedmann, 1986; Taylor, 2004) or Global Cities (Sassen, 2001 ).
This study is a part of Informational World Cities research conducted at the Dept. of Information Science at the Heinrich Heine University in Düsseldorf. The main aim is to identify and investigate potential Informational Cities in the world. In this case, we focus on Japanese cities and conduct a regional comparison between the cities Tokyo, Kyoto, Yokohama, and Osaka.
CATEGORIES AND INDICATORS
All the types of cities listed above can be unified in the concept of the ICs and an extensive catalogue of indicators to measure the degree of cities' informativeness was introduced by Stock (2011) . According to Stock (2011) , ICs are World Cities, Knowledge Cities, and Creative Cities with highly developed ICT infrastructures. ICs should also be Smart Cities, enhancing the quality of life and promoting sustainable energy solutions. Furthermore, ICs are characterised by a distinct labour market and corporate structure as well as some negative social consequences like the job polarization. Moreover, the urban development of the ICs should be supported by political initiatives as well as the strong interaction between the government and citizens. These aspects are investigated in the context of the e-Governance and e-Government in the city. Finally, the ICs have a "magnet effect", which is created not only by the hard location factors but also the soft location factors, e.g. shopping malls, leisure facilities, and architainment (Stock, 2011; Yeoh & Chang, 2001 ). Basing our work on these characteristics, we formulated indicators to investigate for each category of an IC.
INVESTIGATED CITIES
Japan has always played an important role in the globalization of the world economy and, therefore, many large Japanese cities have emerged as places of social, technological, institutional and economic networks. Contemporarily, the six great metropolitan areas merging to an axis of the greatest urban concentration in Japan are: Tokyo, Yokohama, Kyoto, Osaka, Nagoya and Kobe (Karan, 2009, p. 248) . This Japanese Megalopolis concentrates a huge population, industrial and commercial facilities, as well as financial wealth and cultural activities (Karan, 2009, p. 250) . Tokyo, Yokohama, Osaka, Kobe, Hiroshima, Fukuoka and Nagasaki are emerging as electronic hubs for telecommunications and telematics networks (Karan, 2009, p. 252) . The cities of the Megalopolis are characterised by an economy, which is increasingly dominated by knowledge and information, which means they become the post-industrial informational cities.
In our research we investigated four Japanese cities: Tokyo, Osaka, Kyoto and Yokohama, because these are the cities of the Japanese Megalopolis. Furthermore, Tokyo is already defined as a Global and World City (Friedmann & Wolf, 1982; Friedmann, 1986; Sassen, 2001) , and as Japan's capital it is an essential part of our research. Osaka is also seen as a Global City (Sassen, 2001) , and is since the bi-polar organisation of Japanese urban structure, the western "counterpart" and competitor for Tokyo. Kyoto is the former capital as well as former centre of Japanese economic development. It is interesting to investigate if it still keeps up in the modern global world. Yokohama is the second largest city in Japan; hence, we will examine if its size actually fosters globalization and transformation into an IC. Also, Yokohama's location in the near proximity to Tokyo may either enhance or limit its potential for becoming an IC. Further aspects we considered were other infrastructures of ICs as e.g. the digital, smart, or knowledge infrastructure. We have chosen cities most probably having some of these infrastructures, or at least trying to develop them through promising political initiatives.
METHODOLOGY
Despite methods or indicators applied to study the Informational Cities' infrastructures defining which data is interesting for us, we had to use general methods of ethnographic or empirical studies describing how to gather and analyse the needed information. We turned to the ethnographic field study, enabling us to personally experience the everyday life in the investigated cities and better understand the people living there. The interviews, as the next important part of the research, were conducted with people being able to answer the subjectspecific questions as well as to point out some further issues interesting for our approach. The so-called Grounded Theory Method combines all these methods of empirical (qualitative) data gathering and explains how to analyse it in order to formulate new hypotheses. The Grounded Theory Method does not restrain us from a quantitative data analysis. Therefore, we use the official statistics and conduct desktop research to complete our data pool.
ETHNOGRAPHIC FIELD STUDY
The main issue of ethnographic field study is to understand and to describe a nation, a culture or some specific way of life. The targeted research subject does not have to be a whole nation, but also smaller (often multi-cultural) groups like the population of a city-district or personnel in an office. A field study exceeds the focus of cultural studies through closer observation of the world and the people, and enables a better understanding of their culture and their nation as a whole (Malinowski, 1922) . We visited Tokyo, Yokohama, Osaka and Kyoto in order to better understand and actually witness the life in the particular city. We stayed approx. 3 days in each city. We were able to experience the everyday struggles/conveniences with the transportation means, the possibilities to connect to the Internet, or find our way to the nearest museum.
INTERVIEWS
Interviews are an important part of the field study we conducted in Japan. They contribute to the empirical social studies, which deal with systematic gathering and the interpretation of sociological phenomena. There is a combination of techniques that enables the systematic production of sociological knowledge, based on empirical data. These techniques include investigation and the analysis of data with the help of interpretative and statistical methods.
Before we conducted the interviews or even searched for interviewees, we formulated the questionnaire. We based it on the standardised approach for measurement of service quality called SERVQUAL (Parasuraman, Zeithaml, & Berry, 1988) . The questions are based on the indicators of an IC by Stock (2011) as different dimensions, i.e. infrastructure, cityness, labour market, or soft location factors. As in SERVQUAL, we included a 7-ary scale (where 7 means "fully agree" and 1 -"fully disagree"). The interviews were conducted between 27 March and 03 April 2013 in Tokyo, Osaka and Kyoto. Unfortunately, we did not have any interviews in Yokohama. We will complete these interviews during our further research. All in all, we interviewed thirteen interviewees during eight interviews.
The statistical evaluation of these data is conditionally applicable because of the low amount of the interviews and, therefore, no representative outcomes. However, the data serves as an orientation. Furthermore, we gathered qualitative data, as the interviews were not restricted to filling in the questionnaire, but also included a discussion with the interviewees. Glaser and Strauss (1967) introduced a set of methods for generation of the so-called Grounded Theory. Its basic notion is to discover a theory from data, which are systematically obtained and analysed in social research. Therefore, the core part of our empirical procedure were interviews we conducted in particular cities, as well as personal impressions gained during our field research in those cities. Even though the interviews were partly standardized, there was always time and possibility to ask further questions and clear some problematic aspects. We were recording the interviews and writing memos of them so that we could use these new issues brought up by one interviewee during the succeeding interviews. After each interview we sorted and analysed the data, wrote down new ideas, which in some cases led us to further interesting aspects we should investigate.
GROUNDED THEORY METHOD

BIBLIOMETRICS AND PATENTOMETRICS
We made use of professional databases containing information about knowledge output in the cities, namely, the amount of scientific publications and the amount of patents. We retrieved the data about publications from the database Web of Science, and the data on patents from Derwent World Patent Index hosted by STN International. These two measures were important for our research in matters of two aspects -the Knowledge City (or knowledge infrastructure), and the Knowledge Economy (in terms of the labour market).
DESKTOP RESEARCH
In order to make founded statements about the investigated indicators, it is necessary to also make use of statistical data. Above all, official statistics are concerned. It is known that official statistics deliver an informational infrastructure. An official statistic is based on the respondents' obligation to give information, truthfully and exhaustively. Consequently, one can trust in the validity and credibility of these statistics.
Online research aiming at collecting statistical data is an important part of our survey. The analysis of the online content also complements our methodical strategy. In the present project case a major part of online content analysis aims at investigation of e-Government development in the cities. To estimate the governmental activities in this context we analysed the municipal governments' websites, based on the five-stage model by Moon (2002) . Taking into consideration the critical revision of stage models by Coursey and Norris (2008) as well as our results of e-Government maturity of 31 Informational World Cities in our prior research (Mainka et al., 2013) , we decided to define the stages rather as five pillars, (equally important) components of an e-Government. The five pillars include: information, communication, transaction, integration, and participation. Each one includes diverse aspects, which concern services provided by the government for different stakeholders. To enable a quantifiable result we weighted each aspect appropriate to its importance and complexity.
Another important aspect of online content analysis was to estimate the library index developed by Mainka et al. (2013) for the main libraries in the investigated cities. This aspect indicates the advancement of the knowledge infrastructure in the city and is a very important component of an IC. We investigated the offers of digital and the physical spaces in public libraries. The services of digital library we were interested in are e.g. the website (in Japanese and English), Web-OPAC, e-resources, digital references services or social media. In terms of physical library, we focused on the spaces available for learning/working, on the architectural attractiveness, dining-area, Wi-Fi, or library marketing.
RESULTS
The proceeding part of the paper includes a brief introduction of each infrastructure and investigated indicators as well as the results for the four cities. The investigated infrastructures are the Digital, Smart, Creative, Knowledge and Global City, labour market and mix of companies, e-Government and e-Governance as well as the soft location factors.
DIGITAL CITY
The digital infrastructure of an IC is based on technologies applied in private households, in business, as well as in the national institutions, like e.g. telephone connections or the Internet (Stock, 2011) . This infrastructure, sponsored by national and international investments, fosters the economic growth and social progress (Dewan & Kraemer, 2000; Doong & Ho, 2012) . Since the development of ICT on regional level became important, many national and international institutions and organisations, like e.g. OECD, World Bank or UN, developed ICT-strategies, plans and methods in order to improve the exploitation of the new technologies (Chanyagorn & Kungwannarongkun, 2011 ). There are also further studies being conducted to measure the quality of ICT infrastructures of different cities and to create an international ranking. The most important factors are the amount of technical devices and services, as well as the amount of the mobile devices and mobile telephony contracts with and without an access to the Internet (Linde & Stock, 2011) .
In terms of digital infrastructure we analysed the ICT-Infrastructure of the cities, ICT affordability, and ICT quality. The first group consists of indicators such as the number of landline phones, mobile phone contracts (with and without the Internet), Internet connections and broadband connections per 100 inhabitants, as well as the number of telecommunication providers and Wi-Fi hotspots in the city. The second group (ICT affordability) concerns the expenditure on Internet connection (for landlines and mobile devices) and annual expenditure on ICT as the percentage of GDP per capita. The third group (ICT quality) includes such issues as the broadband speed in bits per second (for landlines and mobile phones), a number of broadband connections as measured by all internet connections, a number of mobile broadband connections as measured by all mobile communication contracts, and finally, the government's expenditure on the ICT.
In all investigated cities there was an increasing number of broadband connections (relative to all internet connections) over the years. Osaka has the most broadband connections and mobile phone contracts per 100 inhabitants (112.45 and 329 respectively). Regarding these aspects, Yokohama took the second place with 81.62 broadband connections and 233.11 mobile phone contracts. Tokyo has more mobile phone contracts (176.52) than Kyoto (160), but Kyoto exceeded the capital in terms of the broadband connections (51.4 for Kyoto and 38.72 for Tokyo). The expenditures on ICT (as a percentage of GDP per capita) were the lowest in Osaka (0.61%), followed by Tokyo (0.74%) and Kyoto (1.1%). Annual expenditure in Yokohama accounts to 1.42% of GDP per capita. All in all, the investigated cities succeeded in some aspects, and there is a recognizable tendency of development towards a Digital City. The cities alternated with each other among the different indicators. However, considering the analysed factors, Osaka appears to be the mostly developed Digital City among the four investigated metropolises.
KNOWLEDGE CITY
The first group of indicators we investigated in terms of the Knowledge City's infrastructure was oscillating around the knowledge intensive institutions (like science parks or public libraries). The second investigated group concerned the usage of knowledge intensive institutions, revealed by such aspects as the number of students, graduates and employees at universities and colleges. Next important point is the affordability of knowledge intensive institutions as well as the investments in them. This can be expressed by (1) the average annual costs for a degree course and as a percentage of GDP per capita, (2) the annual investments in university and colleges by government and companies, and (3) annual investments in research and development by government, companies, universities and colleges. Last aspect of this infrastructure is the knowledge intensive output measured by the number of publications and of the patent applications.
As a result, Osaka has the most universities measured relatively to the amount of all students (0.000676). Tokyo has the second most universities (0.000373), and is followed by Kyoto (0.000281) and Yokohama (0.000218).
Furthermore, there are science parks in Tokyo, Kyoto, and Osaka. Regarding the library index by Orszullok et al. (2012) and Mainka et al. (2013) , Osaka's Municipal Library scored the highest (95 of 150 points), and was followed by the Kyoto City Library (83 points). Tokyo Metropolitan Central Library was third (78 points), and the Yokohama City Library the last (60 points) of the four cities. However, regarding the total amount of libraries per 100 inhabitants the outcomes were different, as the most libraries are placed in Tokyo (0.0029) followed by Kyoto (0.0015), Osaka (0.00094), and Yokohama (0.00049). The most students (relatively to all inhabitants of the city) are in Kyoto (9.17%), followed by Tokyo (3.76%), Yokohama (2.23%), and Osaka (1.054%). However, the amount of employees at the universities leads to a somehow different ranking, as the most employees (per 100 students) are in Osaka (7.3), followed by Tokyo (7.2), Kyoto (5.02), and Yokohama (3.93). Regarding the knowledge intensive output, according to Web of Science, the most publications in 2012 came from Tokyo (24,882), followed by Kyoto (7,805), Osaka (4,930), and Yokohama (4,656). In the meantime, the most patents were applied in Tokyo (2,323), followed by Kyoto (574), Yokohama (17), and Osaka (16). The results show that Tokyo succeeds in many investigated aspects; hence, it has a highly developed knowledge infrastructure. Furthermore, Kyoto stayed close behind Tokyo in many aspects and can also be seen as a good example for a typical Knowledge City. Osaka's knowledge infrastructure is not as developed as the one in Tokyo and Kyoto, but it is more advanced than Yokohama's knowledge infrastructure.
CREATIVE CITY
According to Stock (2011) , aspects relevant for creative infrastructure are, e.g. the amount of museums, theatres, opera houses, concert halls, or galleries. In order to investigate the actual use of the creative infrastructure, we analysed the amount of visitors to these facilities as well. The last category to investigate was the affordability and investment in creative institutions, measured by the expenditure on arts and culture of private households, and annual investments in arts and culture.
In terms of the creative infrastructure the cities' performances were much differentiated. As a result, Kyoto has the most museums (0.00397), concert halls (0.00031) and opera houses or music halls (0.000186) per 100 inhabitants. The most theatres are in Osaka (0.00139), and the most galleries -in Tokyo (0.0048). In all these aspects Yokohama stayed way behind. The most film and television companies per 100 inhabitants are located in Tokyo (0.0716), followed by Osaka (0.0661), Kyoto (0.215), and Yokohama (0.0122). In terms of publishing companies, Osaka overtakes Tokyo with total amount of 0.1178 companies per 100 inhabitants. Tokyo stays behind with 0.0724, and is followed by Kyoto (0.0647) and Yokohama (0.0163). However, the most museums' visitors (per 100 inhabitants) come yearly to Kyoto (106.15) . By far fewer visitors come to museums in Tokyo (44.69), Osaka (43.64), and Yokohama (31.89). All in all, the most creative cities are Kyoto and Tokyo, followed by Osaka. In this aspect Yokohama stayed way behind.
SMART CITY
The so-called green infrastructure and the site development may indicate the degree of city's development in terms of the Smart City. We measured the green infrastructure of each city, based on the indicators developed by Khveshchanka, Mainka and Peters (2011) and Stock (2011) . The first group of indicators was relating to the smart and sustainable mobility, e.g. the congestion charge in the city, the amount of licensed cars per 100 inhabitants, the number of train stations, travel times, or the train use per 100 inhabitants. The second group regarded the smart projects and investments, e.g. the use of renewable energies in the city, use of environmentally friendly vehicles for local transportation, as well as plans and initiatives aiming at changing the city into a Smart City.
The mostly green city can be indicated by a smaller traffic. Tokyo has the fewest licensed cars (24.44) per 100 inhabitants, and is followed by Kyoto (27.11), and Yokohama (30.22) . The most licensed cars are in Osaka (31.25). In order to decrease the traffic, it is important to enhance the public means of transportation. Here again, Tokyo has the longest rail lines (as a percentage of all streets in the city) -3.78%, and is followed by Osaka (3.45%). Kyoto and Yokohama stayed behind with 0.87% and 0.68% respectively. These results indicate that Tokyo is the most advanced (emerging) Smart City. The other cities performed worse than the capital, but in case of Kyoto and Osaka there is a positive tendency towards the development of green infrastructure. However, these indicators focus mainly on the public transportation, and decreasing traffic. Other important aspects are political initiatives and scientific programs conducted in the city. In this manner Yokohama is worth mentioning, as it takes part in the nationwide Smart City Project and encourages sustainable lifestyle, as well as the use of renewable energy resources by the citizens. Friedmann and Wolf (1982) were first to propose the concept of the World Cities. This hypothesis was further developed by Friedmann (1986) , and by Sassen (2001) , who defined London, New York, and Tokyo as the leading Global Cities (Sorensen, 2003) . World cities control the global economy and are major points for accumulation of capital, as well as luxury and splendour.
GLOBAL CITY
We can define the placement of a city in the world cities' hierarchy through its placement in the space of flows (Stock, 2011, p. 968) . The measure for the economic significance of a city, i.e. the flow of capital, is the turnover of nearby stock exchanges, and for the flow of power, the profit of companies having their headquarters in the city. We focus on companies from the Fortune-500 list, which is an annual ranking issued by the American Fortune magazine with the most successful companies worldwide (Nowag, Perez, & Stuckmann, 2011, p. 105) . The international flow of information can be measured in different ways, e.g. the information connectivity related to business. The connectivity of business information can be created through the connectivity between different branches and offices of the same company. This idea of "shared presence" comes from Beaverstock, Smith and Taylor (2000) , who created a ranking of such cities, with London, Now York, Singapore, and Tokyo on the top (Nowag, Perez, & Stuckmann, 2011, p. 105) . Another approach to measure the business information connectivity is provided by GaWC, the Globalization and World Cities Research Network, which publishes studies on connectivity between World Cities and their companies. In our study we focus on the business information and revert to the GaWC research. We also analyse further indicators, like barriers for information flows (censorship), information exchange through international conferences or the amount of international non-profit organizations. The further investigated indicator is the clustering of the city, i.e. the short distances measured by the travel distances and travel times from the respective city centre to the nearest airport.
Regarding the population size, Tokyo has the most residents and is followed by Yokohama, Osaka and Kyoto. A significant indicator for city's attractiveness and globality is definitely the amount of foreigners living in the city. Quantitatively, the most foreigners live in Tokyo, whereas the highest percentage relative to the whole population is given in Osaka, followed by Tokyo, Kyoto and Yokohama.
We analysed the prosperity of the cities, or of the prefectures, by comparing their Gross Prefectural Product (GPP). The highest GPP is given for Tokyo Metropolitan Area, followed by Osaka Prefecture and Kanagawa Prefecture (Yokohama). Kyoto Prefecture has by far lower GPP. We also investigated the phenomenon of gentrification as a negative consequence of globalization. Indeed, in Tokyo and Osaka the most expensive rents were for apartments located in the city centre (for Tokyo over 70% of the mean monthly nominal GPP and for Osaka between 17% and 35%), whereas apartments in the suburbs were cheaper (9-19% in Tokyo and 11-22% in Osaka). In Yokohama the tendency was smaller, but recognizable; still, the apartment rents appear relatively high as the cheapest rents accounted to 17-24% of the mean monthly nominal GPP. In Kyoto, the small central districts were one of the most expensive regions in the city, but there are also other non-central districts with the same apartment prices; hence, the gentrification is not recognizable.
Regarding the capital and power flows we looked at the stock exchange turnovers as well as the revenues of the international firms with headquarters located in the cities. There are stock exchanges in Tokyo and Osaka, and the first one has by far the highest turnover in Japan (and one of the highest in the world). Regarding the headquarters of the firms listed in the Global Fortune 500, the most headquarters (and the highest revenues) over the years were in Tokyo (56 companies in 2005, and 45 in 2013). The second most headquarters are located in Osaka (8 in 2013) . Both Yokohama and Kyoto have only one headquarter, whereas the revenues of the company with headquarter located in Yokohama are higher.
In order to analyse the information flow, we looked at the total number of international meetings, incentives, conventions and conferences (MICE) held in each city. In this regard, the most MICE were hosted in Tokyo (55 in 2011), followed by Yokohama (32) and Kyoto (28). The fewest MICE considering the four cities were held in Osaka (13). Another important factor is the number of non-profit organizations (NPOs) located in the cities. Here, the ranking of the cities is very similar, as the most international organisations are located in Tokyo. Second most organizations are in Kyoto, whereas Yokohama and Osaka are behind.
In terms of short distances, measured by the distance between the city centre and the airport, the shortest distance and travelling time is given between Osaka and its nearest airports (in average 32 km). Second shortest distances are between Tokyo (47 km) and its airports, followed by Yokohama (59 km) and Kyoto (69 km). The flow of people was measured by the number of passengers attending international flights, as well as the total number of international flights. In this regard, the most international flights and passengers attending these were from/to Narita airport (Tokyo and Yokohama) -in the year 2012 total 29,719,560 passengers, and 148,265 flights. Far behind was the Kansai airport, in Osaka and Kyoto area -11,253,210 passengers, and 68,733 flights. The most flight connections to the World Cities (defined by Friedman) were from the Narita airport (Tokyo and Yokohama) as well. Far behind were Haneda and Kansai airport. Another important factor of people flow is the number of visitors. In this manner, Tokyo was on the top, with 475,560,000 visitors (Japanese and foreign ones) in 2012. Far behind were Osaka Prefecture (156,830,000), Kyoto (49,609,000 in 2010) and Yokohama (42, 432, 204) .
The attractiveness of the city can be further measured by the number of foreign students willing to study in the city. Even though the most universities are in Tokyo and Kyoto, the most foreign students (relatively to the total amount of students) are in Tokyo Prefecture (6.02% in 2011), followed by Osaka Prefecture (4.53%), Kyoto Prefecture (3.87%), and Kanagawa Prefecture (2.26%).
In terms of openness and tolerance towards different religions Japan seems to be very tolerant as there are many religious entities represented in each city. The most of them are located in Tokyo (4,267) and Kyoto (2,416), even though the second one has the smallest population of the investigated cities, followed by Osaka (2,084) and Yokohama (1,101).
These measures do not indicate definite conclusion regarding the globality (or cityness) of the cities as they rotate in the rankings in different aspects. However, the city that can be definitely called a Global City (and already is in literature) is Tokyo. It succeeded in almost all aspects of our analysis. It is a big metropolis, with flows of power and capital, as well as with the flow of information. Nonetheless, the other cities succeeded in some aspects as well, which indicates they are also Global Cities or, at least, on their way to become one. Osaka can also be regarded as a Global City (and it is advocated in literature as well). Even though the flow of information is not as good as in other cities (less MICE and NPOs), there is still bigger flow of power and capital than in Yokohama or Kyoto.
LABOUR MARKET AND MIX OF COMPANIES
In terms of the Japanese labour force (employees) as well as the mix of companies located in the city, we focus on three main fields: information economy, knowledge economy, and creative economy. We precisely analysed the markets of each city. It is clearly recognizable that the information, knowledge and creative industries are growing, whereas such sectors as agriculture or manufacturing are tending to shrink. The most establishments in all of the investigated cities are active in wholesale and retail trade (24% for Tokyo and Yokohama, 27% for Osaka and Kyoto) as well as real estate and goods rental (8% for Kyoto, 9% for Tokyo and Osaka, and 10% for Yokohama). The biggest ratio of companies in ICT sector is located in Tokyo (4%), followed by Osaka (3%), Yokohama (2%), and Kyoto (1%). In the scope of knowledge economy (scientific research, education, medical care, ICT etc.), Tokyo was again on the top with 22%, followed by Yokohama and Osaka with 19% each, and Kyoto with 15%.
In terms of the knowledge economy, there is one further factor enabling us to compare the four cities, namely the amount of published patents (between 2000 and 2012). The innovativeness is an important part of the knowledge economy and should be included into the analysis. Tokyo has had, by far, the most publications over the years, and the most patents from there were issued in 2009 (4.183) and 2011 (4.656). In total, 39.433 patents have been published since 2000. Kyoto took the second place regarding the amount of patents with total 10.376 ones since 2000. Osaka followed Kyoto with most patents, at the amount of 2.054 since 2000, and Yokohama has the fewest patents, namely 1.191. Tokyo has the biggest output referring to the knowledge and innovativeness sector. The other cities are far behind. As for Kyoto, in spite of its smaller size and resources, it still manages to maintain its big knowledge cluster. Osaka and Yokohama compared to Tokyo and Kyoto did not perform very well.
Taking into account the labour force distribution, it is proportionally similar to the distribution of establishments, whereas there are some small divergences. The most workers are employed in the wholesale sector (20% -24%), followed by manufacturing (10% -14%) and medical care (7% -11%). The labour force in ICT sector was the biggest in Tokyo (10%), followed by Osaka (6%). Yokohama and Kyoto are behind with 4% and 2% respectively. In the knowledge economy unchanged Tokyo was on the top with 30%. Surprisingly, Osaka did not score as well as expected from the establishments ratio and took the last place with 23%. Yokohama accounted for 25% and Kyoto for 24%.
E-GOVERNANCE AND E-GOVERNMENT
The political willingness to create an IC infrastructure (e.g. digital, knowledge, creative or green infrastructure) and e-Government are the next important indicators to investigate. There is a great variety of initiatives to establish a knowledge society at the national as well as the city or local level. The goals of the cities are partially different, but they have one in common -to improve the city's position at the (inter-)national level and to offer the inhabitants and visitors a great place to live or visit. At the national level the most of the IC's components are being covered and others are simply delegated to the local governments.
The national e-Government Readiness and the e-Participation scores are, compared to other countries, very satisfactory. At the city level the results of our research differ gravely from each other.
Tokyo's government is introducing a lot of diverse projects. As the capital city, Tokyo has more responsibility and must be an example for other Japanese cities as well as Japan's brand on the international stage. Because of its diversified infrastructure and strong position on the top lists of global cities, it is easier to implement further developments and improvements. Tokyo mainly tries to attract even more international investors and companies. Nevertheless, it is also interested in other areas of development, like i.e. creative economy. Finally, it conducts a smart city project, trying to diversify energy sources, and to guarantee a sustainable and undisturbed energy utilization.
Osaka, one of the former industrial and commercial centres of Japan as well as a global city in many global city rankings, has fewer initiatives. Nonetheless, the existing ones are very extensive and include many factors of a sophisticated urban development, like World/ Global, Knowledge or Creative City elements. Considering these projects as well as their outcomes (like the Knowledge Capital already opened in April 2013), the city has a great potential to rebuild its strong economic reputation. The city's initiatives involve the development of large complexes or districts containing a variety of facilities for international businesses, research centres and places where creative people can meet and interact.
Yokohama has chosen another approach and it mainly focuses on Smart City solutions. The results can be already seen and are appreciated at international level (e.g. with the Global Green City Award). Further projects are targeting at a Creative and World City to attract more foreign investors and support the spreading of the culture art.
Kyoto, the former capital, as a historical city is mainly a target for tourists from all over the world. Still, a big amount of IT related companies is based there. Starting from this, the city is trying to extend the IT market and to create a Silicon Valley-similar location for high-tech enterprises. However, as the Mecca for tourists from all over the world, Kyoto is far behind in matters of big projects aiming at discussed infrastructures. One reason could be the historical value of Kyoto and some constraints regarding urban development (like changes of the city's appearance), but it should not prevent from implementation of creative programs or Smart City solutions. In matters of capital and power flows, Kyoto is also behind the other investigated cities.
Afterwards, we evaluated the governmental websites on their maturity and compared the results. Previously analysed political willingness of the cities and their political tendencies are partially reflected in the e-Government maturity. Even though Japan scores very well at international level as for e-Government readiness and e-Participation, the local results are less satisfactory. Tokyo (304.15 points out of 500) and Osaka (261.76 points) are ready to compete at the world level, but they still have potential for improvement. It appears, the shift from a bureaucratic paradigm to the electronic, modern solutions is not yet completed. There is a big amount of information available on the governmental websites, also regarding carrying through administrative transactions. But, all in all, many of them have to be conducted personally and not online. The integration between departments is advanced and leads to portals offering information from diverse sources ("one-stop" government). The participation options are rather limited, possibly because of a small demand in this regard. Yokohama's e-Government (129.69 points) is internationaloriented (due to the exact translation into English) and focuses on supporting foreign investors. Probably because of this main priority, other factors as transactions and participation are not as developed as in Tokyo or Osaka. In Kyoto (112.94 points), the focus lies on supplying the citizens or visitors with news, alerts with upcoming events or living information. This portal design is highly information-oriented and lacks transaction services.
SOFT LOCATION FACTORS
Cities have always been centres of cultural activities, and in the post-industrial period the cultural and leisure activities have been growing at even faster pace. The globalisation and shifting from traditional industries to creative or culture industries is significant for this growth. The focus is on the production and consumption of culture and leisure, e.g. arts, fashion, music, tourism etc. (Gospodini, 2009, p. 11) . A global city has to attract many foreign visitors, tourists, or businessmen, and therefore it should include appropriate institutions arousing interests of these groups, like e.g. museums, galleries, theatres, or host big events (Stock, 2011, p. 977) . Important issues are e.g. waterfront developments, parks, and pedestrian amenities (Droege, 1989, p. 39) . The new architectural and design trends beautify the city and present it with interesting buildings in contrast to the cold forms of modernism (Cybriwsky, 1999, p. 224) .
Considering the amount of leisure time facilities relative to the population, Osaka and Tokyo have the biggest offer. In this context Kyoto focuses partially more on cultural objectives, like museums instead of simple and nonsophisticated leisure places, like game centres. Tokyo, Yokohama, and Osaka have redeveloped their waterfronts to business, leisure and cultural centres. For Yokohama, its futuristic waterfront "Minato Mirai" is a specific landmark characterising the city and it is known all over the world. Osaka offers also many attractive facilities, like e.g. the Universal Studios Japan, whereas some parts of the waterfront (re-)development project were not successful at all (like e.g. World Trade Center). The cities also have a diverse offer on shopping facilities, which usually increase with the city's size.
CONCLUSION
The main goal of our research was the regional comparison of four Japanese cities in terms of their informativeness, and finally, the conclusion if they may be regarded as (emerging) ICs. In order to compare the cities we quantified all investigated indicators. For each indicator (like e.g. ratio of knowledge workers) we created a rank-list of the cities and valued each one with points between 0 and 1 (0; 0.25; 0.5; 0.75; 1), where 1 means the best city (i.e. best performance) and 0 means the worst performance (i.e. non-existence of an important aspect). For each group of indicators and for all indicators we calculated the mean value. The values are illustrated in Figure 1 . Furthermore, we calculated the mean value for all categories in Figure 2 .
As we can see in Figure 1 , Tokyo was the top city in almost all categories. In some aspects Tokyo performed (almost) perfectly -labour market (1) and mix of companies (1), Smart City (1), global city (0.963) or soft location factors (0.95). The score for Knowledge City (0.833) was very good, whereas for the Digital City (0.65) rather alarming. In terms of e-Governance and e-Government (0.714) the results were also suboptimal, but still by far better than in other investigated cities.
Osaka's best performance was in terms of the Digital City (0.95). It also performed well in categories like Global City (0.725), mix of companies (0.75), or Creative City (0.694). Yokohama stayed way behind, as its best performances in the categories Smart City and labour market accounted only to 0.625. In terms of the Global City (0.525) and mix of companies (0.583) Yokohama had suboptimal results.
Kyoto's best performances were in the categories: Knowledge City (0.833), Creative City (0.778), and Smart City (0.688). In terms of Digital (0.45) and Global City (0.45) it scored similar to Yokohama. The remaining aspects were very unsatisfactory: labour market (0.375) and mix of companies (0.333), soft location factors (0.25), and finally, e-Governance and eGovernment (0.179). The result of the category soft location factors may appear confusing, as Kyoto is the main location of Japanese heritage and tradition, and therefore a destination for many tourists. However, in this research we did not judge the attractiveness of a city per se, but concrete factors, which may indicate city's attractiveness in terms of an IC. Kyoto may have some of the most beautiful temples or shrines, and be the centre of handicrafts, but in terms of "informativeness" it is not enough, as we miss such factors as shopping malls or (commerce) leisure time facilities. However, aspects in which Kyoto could improve are the e-Government and transportation, as they do not require total modernisation and changes of the city's identity.
The mean values of all investigated categories are shown in Figure 2 . The top-ranked city is Tokyo (0.870). Hence, we dare to state that Tokyo is the best example of an IC in Japan. Osaka (0.652) took second place and has still potential for improvement. All in all, Kyoto (0.482) and Yokohama (0.49) performed similar, and should reflect upon significant changes in terms of several infrastructures. The next step is to include these results in the international comparison of the Informational (World) Cities, as well as to investigate further Japanese Cities. The data for Yokohama will be completed and cities like Kôbe, Nagoya, Fukuoka or Sapporo will be also investigated.
